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This bar which is intended to connect together two rods 2, 3 of the device, is provided 
with two end hooks 7, 8 that are formed integrally with the rest of the bar and that delimit 
grooves 7a, 8a for receiving the rods; a screw 11,12 associated with each hook can be screwed i 
threaded hole 15, 16 drilled in bar 1 in the vicinity of the respective hook 7, 8 and clamp the rod 
in the groove of the hook; the bar has central part 9 with reduced resistance in companson with 
that of hooks 7, 8 in order to make deformation of the bar possible. This bar has greater rigidity 
than the known transverse traction devices, is easier to position by the surgeon and less 
projecting, so that there is less risk of its being a problem to the subject. 




The present invention relates to a transverse attachment bar for a spinal osteosynthesis 
...u:„i, ; P ;«t*.n/ipH tn connect toeether two rods of this device. 
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„ is known that spinal osteosynthesis devices have two rods, whose surface can be 
snood, or roughened, on which hooks or screw are anached, which a* instiled on a secern of 
reTlhral column in order to suaighten or sabUfee it, and transverse bachon deuces (ca, led 

A DTT device has a transverse threaded bar which has two attachment jaws, each 
consisting of two opposing hooks, which are tightened one against the other with nuts and 
22 Z L JLd bar witf, .ocking screws. The bansverse bar thus connects the two jaws, 
r^bltdt cording rods fotming a frame. „ has a certain », whmh makes 
L production of frigid suucht.es and fitting to the positton of two non-para,,., 



rods. 



Experience has made i. possiWe to establish that a greater rigidity of such an assembly . 

1,1 ITmltCore ahns .0 produce a transverse connecting bar tha, can meet these 

ne0dS ' According to Ute invention, tire bansverse anacbmen, bar is chamCerized b, Ute fact that 
it is provided with two end hooks tha, are formed integral., with me real of ttte bar and mat 
ehm pooves for receiving me rods, so mat a screw aviated with each Imok can be screwed 
I 6 Uded hole boreo in the bar in me viciniry of the respective hook an, .amp tbem m *e 



Sroove of me hook, and where mis bat has a centra, par. with reduced resrstence m companson 
wilh that oflhe hooks in order to make deformation of tbe bar posstble. 

TOs anacbmen. bar euuippe* with locking screws makes possible me product of a 

transverse connection: 

- which is at least as strong as the DTT, 

. ^ch makes possible me attachnen. by separating or bringing closer together .he Wo 

rods with roughened surfaces, 

which ensures an assembly wim increased rigidity of me enure msuumentebon, 
. which is easier and faster for the surgeon to postbon. 

According to one particmarity of me invention, me cross section of tire ceoba, par. of me 
to is smal. er man me cross section of tire hooks; where ia width, for example, rs smaller man 
ti,a.ofmetooks. Tbe reduced reai^ 

According to another particularity, each tirreaded hole assocated wttir a hook is 
anoroximately perpendicular .0 me axis of tire corresponding groove and is offset bansverse,, 
«U0 Jaxis, so ma. tire axis of tire ho,e and of tire screw is practice,,, tangen, to tire 



Other particularities and advantages of the invention will appear in the course of the 
following description given in reference to the appended drawings, which illustrate two 
embodiments of the invention as nonlimiting examples. 

Figure 1 is a longitudinal front view of a first embodiment of the transverse attachment 
bar according to the invention, in whose end hooks two rods with roughened surfaces are 
engaged. 

Figure 2 is a view in cross section according to 2-2 of Figure 1 . 
Figure 3 is a top view of the bar of Figure 1 . 

Figure 4 is a longitudinal front view of a second embodiment of the attachment bar 

according to the invention. 

Figure 5 is a front view of a spinal osteosynthesis device positioned on a segment of the 
vertebral column and equipped with a transverse attachment bar according to the invention. 

Figure 6 is a comparative numerical table given as a nonlimiting example of certain 
mechanical characteristics of the known transverse attachment device (DTT) and of the 
transverse attachment bar according to the invention. 

Figure 7 is a second numerical table giving compared values for bending and torsional 
rigidity of a DTT and of an attachment bar according to the invention. 

Figure 8 shows a diagram of the attachment bar according to the invention subjected to 
torsional deformation and gives values of the number of turns which can be undergone by the bar 
without the appearance of cracking as a function of its length. 

Transverse attachment bar 1 for a spinal osteosynthesis device represented in Figures 1 to 
3 is intended to connect together two rods 2, 3 of this device (Figure 5) which are attached on 
vertebrae 4 with hooks 5 and 6, which are known, or by screws. 

Bar 1 is provided with two end hooks 7 and 8 formed integrally with the rest of the bar 
and which delimit respective grooves 7a, 8a for receiving two rods 2 and 3, whose surface is 
roughened, e.g.,. with diamond points. Grooves 7a, 8a are cylindrical and obviously have the 
same radius as that of rods 2 and 3. However, hook 7 is shorter than hook 8, which extends 
approximately over half a circumference, and more precisely slightly less than half a 
circumference in the example represented. Thus, hook 7 is more "enveloping" than hook 8, 
which facilitates its insertion first on corresponding rod 2. 

The two hooks 7, 8 are connected by central part 9 whose cross section is such that its 
mechanical resistance is reduced in comparison with that of hooks 7, 8, in order to make 
deformation of bar 1 possible before it is positioned. The cross section of central part 9 can thus 
be smaller than that of hooks 7, 8: in the example represented, width d of central part 9 is smaller 
than width e of hooks 7, 8, whereas their thickness is the same. 

As a variant, it is obviously possible to obtain this reduction of resistance of central part 9 



in any other manner, for example, by reducing its thickness in comparison with that of hooks 7, 
8, instead of reducing its width. 

Associated with each hook 7, 8 is screw 11,12 with profiled head 13, 14, for example, 
hexagonal; these screws can be screwed in respective threaded holes 15,16 drilled in bar 1 in the 
vicinity of the corresponding hooks 7, 8, between the ends of these hooks and central part 9. Each 
hole 1 5, 1 6 is approximately perpendicular to axis XX, XX of the corresponding groove 7a, 8a 
and offset transversely with respect to this axis, in the direction of central part 9. This offsetting 
is such that axis YY, Y'Y* of hole 15, 16 and of associated screw 1 1, 12 is practically tangent or 
close to a tangent position with respect to the surface of the corresponding rod 2, 3, in order to 
apply this rod against the bottom of groove (7a, 8a) during the screwing of screw 11,12. 
Advantageously, each screw 1 1, 12 is provided with a pointed end 1 la, 12a. Taking into account 
the positioning of holes 1 5 and 1 6 with respect to the respective grooves 7a, 8a, the screwing of 
screws 1 1 and 12 applies the associated rods 2, 3 against the internal walls of hooks 7, 8. Pointed 
ends 1 la, 12a and the threads of screws 11,12 become imbricated on the roughened surfaces of 
rods 2, 3, so that this imbrication therefore stops any spontaneous mobility of the rods with 
respect to the screws and vice versa. 

Bar 1 is formed from a material that allows median part 9 to be shaped so that it can be 
fitted to the desired configuration of the bridging, according to the site of the spine. It is 
appropriate to observe that the two hooks 7, 8 have a sufficient width e to have the ability to 
improve the stability of the assembly with knurled rods 2, 3, in comparison with the earlier DTT. 
Furthermore, the surface of grooves 7a, 8a can advantageously be provided with irregularities or 
roughened, such as by scoring, in order to increase the strength of the attachment of bar 1 to 
rods 2, 3. 

The mounting of transverse attachment bar 1 (BFT) on the associated rods 2, 3 is done 
first by placing the more open hook 7 on rod 2, and then folding hook 8 back over rod 3. Screws 
1 1 and 12 are then driven in holes 15, 16 until they clamp rods 2, 3 in place in respective grooves 
7a, 8a, by crushing the roughened surfaces of rods 2, 3. In the course of this tightening, hooks 7, 
8 undergo plastic deformation that ensures the locking of the assembly. 

In comparison with the earlier DTT, the rigidity of the attachment is improved, thanks to 
the wedging of knurled rods 2, 3 in the bottom of grooves 7a, 8a. 

Furthermore, the projections or edges of the DTTs are in this case practically eliminated, 
thanks to the cylindrical contour of hooks 7 and 8. It is also appropriate to note that the height h 
of bar 1 (Figure 1) is appreciably less than that of the DTT, which reduces its spatial 
requirements. 

Finally, the positioning of bar 1 and its locking screws 1 1, 12 by the surgeon is much 
easier and faster than that of the DTT, due particularly to the elimination of the adjusting nuts of 
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the jaws. 

The assembly of attachment bar 1 can be done by means of an ancillary instrumentation, 
including two sleeves made to fit on the respective hooks 7, 8, a clamp for spacing rods 2, 3, a 
clamp for drawing these rods closer together, and a clamp adapted to support bar 1 . 

It is appropriate also to note the isostatic assembly of knurled rods 2, 3 in grooves 7a, 8a 
by means of a line and a point. 

The instrumentation sleeves allow one to deform central part 9 in all directions, 
particularly torsionally, in all cases in which it is necessary to modify the positioning of the axes 
of grooves 7a, 8a in order to allow them to be fitted to that of rods 2 and 3. The bending of bar 1 
is therefore obtained by means of the two aforementioned sleeves, which make possible the 
deformation of part 9 of lesser resistance in all planes, without significant reduction of its 
mechanical resistance. 

In a variant, bar 1 7 represented in Figure 4 is asymmetrical and thus has two different 
terminal hooks 1 8, 1 9: hook 1 8 associated with screw 2 1 is semicircular, like hook 8, whereas 
hook 1 9 is made up of finger 1 9a approximately perpendicular to bar 1 7, and of end tab 1 9b. The 
latter is inclined in a suitable manner, provided with screw 22, and a distance from finger 19a 
which is chosen so as to allow hook 19 to be folded back over the corresponding rod. Bar 1 7 can 
be used in those cases in which the surgeon cannot employ the flexibility of one or both rods 2, 3 
with surface roughness in order to have the margin for maneuvering that makes it possible to 
engage the groove on the rod. 

The table of Figure 6 contains numerical values of comparative tests done on a DTT and 
attachment bar 1 (BFT) according to the invention, for the following characteristics: 
. -1st column: 

Values Fl of the beginning of permanent deformation of hooks 7, 8 under the effect of a force 
applied to rod 3 and oriented perpendicularly to that according to the longitudinal direction of bar 
1 , with rod 2 immobilized in place. For the DTT, the permanent deformation of the hook occurs 
at 300 Newtons, whereas it only occurs starting from 1 300 Newtons in the case of bar 1 . 
-2nd column: 

Value F2 of the compression starting from which one observes the beginning of permanent 
deformation of bar 1 . The force of compression has the opposite direction from the force Fl and 
is applied longitudinally to bar 1 to one of the knurled rods, whereas the other is immobilized. 
This value is 250 Newtons for the DTT and 1 250 Newtons for attachment bar 1 . 
- 3rd column: 

Value F3 of the beginning of slipping of rod 2 or 3 with respect to its attachment to hook 7 or 8 
of bar 1 : force F3 is applied axially to the knurled rod, whereas bar 1 is immobilized on support 
1 0 in which rod 2 or 3 can be driven: 1 000 Newtons for the DTT, 1400 Newtons for the BFT bar. 
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- 4th column: 

Value F4 of the torque of the beginning of slipping in rotation of rod 2 or 3 in the 
direction that entertains screw 1 1 or 12, that is, that tends to thread this screw: the torque F4 is 
3.5 Nx m for the DTT and 2.5 N x mforbar 1. 

• 5th column: 

Value F5 of the torque causing the beginning of slipping in rotation in the opposite 
direction from the preceding, that is, that tends to drive in screw 1 1 or 12: 3.5 N x m for the DTT 

and 5.2 N x m for the BFT. ... 

Figure 7 diagrammatically illustrates an assembly in the form of frame 20 consisting of 
two knurled rods 2 and 3 and two transverse attachment bars 1 . The first column contains two 
numerical values for bending rigidity tests of frame 20 until the beginning of its deformation, 
with one of the rods, for example, rod 2, immobilized, while a force F6 is applied axially to the 
other knurled rod. It is observed that the rigidity starting from which the beginning of 
deformation is observed is 87 N/mm for the DTT and 400 N/mm for bar 1 (BFT). 

- The second column of Figure 7 gives two numerical values for the DTT and the BFT of 
the torsional rigidity F7 of frame 20 starting from which the beginning of deformation is 
observed: two of the ends of rods 2 and 3 are immobilized, while the torque F7 is applied to the 
other ends of these rods. The torque F6 of the beginning of deformation is 360-10' 3 NM/degree 
for the DTT and 510 for the BFT. 

Finally, Figure 8 contains two numerical values of the number of turns which can be 
made by hook 7 or 8 and central part 9 of bar 1 , while the second hook is immobilized, before the 
appearance of cracking of bar 1 . For a BFT bar with a length 1 = 25 mm between the two bottoms 
of grooves 7a, 8a, this number of turns is 2, and it is 4 for a BFT bar with length 1 = 43 mm, 

under the effect of the torque F8. 

In practice one never exceeds approximately a quarter of a turn in torsion in order to 

shape bar 1 , so that a fragile zone is never made to appear in it. 



Claims 

1 . Transverse attachment bar (1) for a spinal osteosynthesis device, which is intended to 
connect together two rods (2, 3) of the device, characterized by the fact that it is provided with 
two end hooks (7, 8) that are formed integrally with the rest of the bar and that delimit grooves 
(7a, 8a) for receiving the rods, so that a screw (11,12) associated with each hook can be screwed 
in threaded hole (15, 16) bored in bar (1) in the vicinity of the respective hook (7, 8) to clamp the 
rod in the groove of the hook, and where this bar has central part (9) with reduced resistance in 
comparison with that of hooks (7, 8) in order to make deformation of the bar possible. 

« n j:. n « n n.;m'i r.korartpnwHhv the fact that the cross section of central part 



(9) of the bar is smaller than the cross section of hooks (7, 8), its width (d), for example, being 

less than that (e) of the hooks. 

3. Bar according to Claim 1 or 2, characterized by the fact that each threaded hole 

(1 5, 1 6) associated with hook (7, 8) is approximately perpendicular to axis (XX, XX) of the 
corresponding groove (7a, 8a) and is offset transversely with respect to this axis, so that axis 
(YY, YT) of the hole and of screw (1 1, 12) is practically tangent to the surface of the rod, in 
order to bring this rod against the bottom of groove (7a, 8a) during threading of screw (1 1, 12). 

4. Bar according to one of Claims 1 to 3, characterized by the fact that the surface of 
grooves (7a, 8a) is provided with irregularities or is roughened, such as by scoring. 

5. Bar according to one of Claims 1 to 4, characterized by the fact that one (7) of the 
hooks is shorter than the other (8) in order to facilitate its insertion on the corresponding rod (2 
or 3). 
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disque crocftsL peat etre vfcsee daft* un trcu tenurfe 15. 16 
pen* dona to ban? 1 an vownege du crochet rospeout 7, 8 et 
btoqucr to Do* dsns to gorge du crochec to barre pnUeme one 
partis csftt/ile 9 da resistance n Wuh e par rapport a cele daa 
t« ojoehaia 7, 6 pour parmattra una d a T oim adon da la bura. 
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Id nx^sente invention a pour ofcjet une baxre 
de fixation transverse pour dispositif d'osteosynthesa 
• xachidienne, deatinAe A reliez ena cable deux tigea de 
ce dispositif. 

B On sait que les dispositif 8 d'osteosynthese 

xachidienne comprennent deux tiges dont. la surface 
peut etre liase oui asperity de surface,. our les* 
quel les sont fixes des crochets ou des via implantea 
sur un segment de colonne vertebrale pour le represser 

to ou le stabiliser« et des dispositifs de traction 
transversal e (appeles en abxfige DTT) fixes sur lea 
deux tiges en ecartement ou an rapprochement. 

On dispositif DTT comprend une baxre filetee 
transversale qui porte deux machoires de fixation 

is constitutes chacune par deux crochets de sens con- 
traire, serres I'un contre l'autre par des ecxous et 
fixes sur la barre filetee par des vis de blocage. La 
barre transversale relie ainsi les* deux mdchoires, 
deux barres et les tiges .correspondantea formant un 

20 cadre. Elle pxesente une certaine souplesse, qui per* 
met de realiser des constructions semi-xigidea # et de 
s 'adapter A la position de deux tiges non paxalleles. 

Or, la pratique a peraia d'etablir qu'une 
plus grand e rigidite d'untel montage ■ en cadre" 

25 serait souhaitable, de mface qu'une nise en place pax 
le chirurgien plus aieee et plus rapide. Enfin, le DTT 
presence sur la partie posterieuxe des nachoires des 

preeminences susceptibles d'etre paxfois genantes pour 

♦ 

les patients. 

3D L' invention a done pour but de realiser une 

barre de liaison txansvexsale pouvant satisfaire a ces 
imperatifs. 

Suivant 1' invention, la barre de fixation 
transverse est caraterisee en ce qu'eile est pourvue 
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de deux crochets tenainaux venus de matiere avee la 

reste de la barre at delxmitant des gorges de racep* 

• 

tion des tiges, une vis associee a cfcaque crochet, 
pouyant etre vissee dans tin trou tarande perce dans la 
S barre au voisinage du crochet respeetif et bloquer.la 
tige dans la gorge du crochet, et cette barre presents 
une partie centrale de resistance reduite par rapport 
a celle des crochets pour permettre una deformation de 
la barre* 

io Cette baxre de fixation equipee des' vis de 

blocage permet la realisation d'une liaison trans* 
veraale i 

- au mains aussi solide que le DtT, 

- permettant la fixation en ecartament ou en rappro- 
15 cbement das deux tigee A as peri tea, 

- assurant un montage d rigiditd accrue de l 1 ensemble 
de 1' instrumentation, 

- plus aisee et plus rapide a mettre en place par le 
chirurgien. 

20 Sufvant una particularity de 1' invention, la 

section de la* partie centrale de la barre est in£6~ 
rieure a la section des crochets, sa laxgeur par exem- 
ple etant inferieure & celle des, crochets. Ainsi est 
obtenue la resistance reduite da la partie centrale. 

25 Suivant une autre particular ite, chaque trou 

tarauda associe a un crochet est sensiblemewt parpen- 
dlculaire a 1'axe de la gorge correspondante et decaie* 
transversal ement a cet axe, de facon que l'axe du trou 

et de la vis soit pratiquement tangent a la surface de 

* 

30 la tige. 

■ 

D' autre* particulars tea et a vantages de 
1* invention appraltront au cours de la description qui 
va 8ulvre f faite en reference aux dessina annexes, qui 
en illustrent deux formes de realisation* a. 
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d'exemplas non linitatif a . 

La figure 1 est uno vue en elevation lohgi- 
tudinale d'une premiere forma de realisation de la 
barre de fixation transverse salon 1 ' invention dana 
S lea crochets terminaux de laquelle coat engagecs deux 
tigei a aspexites. • 

La figure 2 est une vue en coupe transvex- 
sale suivant 2-2 de la Fig.1. 

. la figure 3 est una vue de dessus de la 
10 barre de la Fig.1. 

La figure 4 eat une vue en elevation longi- 
tudinale d'une seconde forae de realisation de la 
barre de fixation selon 1' invention. • 

La figure 5 est une vue en elevation d'un 
15 dispositif d * osteosynthese rachidienne nis an place 
aux un segment de colonne vertebrale et equipe d'une 
barre de fixation transverse selon l a invention. 

La figure 6 est un tableau nuaerique com- 
paratif donne a titra d'exeaple non limitatif , de 

20 cer'taines caracteriatiques mecaniques du dispositif de 

■ 

traction transverse connu (DTT) et de la barre de 
fixation transverse selon 1' invention. 

La .figure 7 est un second tableau nuaerique 

■ 

dormant des valeurs comparees de la rigidite an fie- 
?S xion et en torsion d'un DTT et d'une barre de fixation 
' selon 1* invention ♦ 

* 

La figure 8 aontre un schema do la barre de 
fixation selon 1 # invention souaisa a une deformation 
an .torsion et donne des valeurs de noabres de tours 
3D que peut subir la barre sans qu'apparaisse de fissura- * 
tions, en fonction de sa longueur. 

La barre 1 de fixation transverse pour dis~ 
positif d ' ostAoeynthese rachidienne. representee aux 
Fig.1 a 3, est destinee a relier ensemble deux tiges 



» 
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2, 3 de ce dispositif (Fig. 5 1 fixees sur das vertebras 
4 pax des crochets 5 et 6 conaus ep aoi, ou par dea 
vxs . 

> 

La barre 1 est pourvue de daux crochets tar- 
5 minaux 7 et B venus de aatiire avec la reste de.la 
barre et qui delimiteat dee gorges respectives 7a, 8a 
da reception de deux tiges 2 et 3. dont la surface 
presente des asperit&s telle s que des pointes de 
dianant. Lea gorges 7a, 8a Boat cylindriques et ont 

« 

10 evidemment le meme rayon que celui dee tiges 2 et 3. 
Toutef ois le crochet 7 est plus court que .le crochet 
8« ' lequel s'etend sensiblement sur une demi-circon- 

• 

ference* et plus prAcisement un peu aoins d'une demi 
circonf erence 'dans l'exenple represents. Ainsi la 

15 crochet 7 est plus 'enveloppant* que le crochet 6, ce . 
qui facilite son insertion en premier sur la tige 2 
correspondaate „ 

Les dcox crochets 7, 8 sont relies par une 
partie centrale 9 dont la section est profilee de 

20 maniexe que sa resistance necaaique soit r£duita par 
rapport i celle des crochets 7, 8, afin de permettre, 
avant sa mise en place, une deformation de la barre 1* 
La section , de la partie centrale 9 peut ainsi fctre 
inferieure a celle des crochets 7, 8 x dans I 1 example 

?5 represent^, la largeur i de la partie centrale 9 ast 
inferieure & la largeur £ des crochets 7, 8 r alors que 
leur epaisseur est la mfene. 

* • 

En variant* il est evideonent possible d*ob- 

tenir cette diminution de resistance de la partie cen- 

■ 

3D trale 9 de toute autre naniere, par exenple en dimi- 
nuant son tpaisseur par rapport £ celle des crochets 
7 r 8 1 au lieu de diminuer sa'laxgeur. 

A chaque crochet 7, 8 est associee une yis 
11, 12 a tete 13, 14 profilee, par exemple hexagonale, 
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et ces vis peuvent' etre visages dans dee, trous 

* 'taraudes. respect if a 15, 16 perces dans la baxre 1 au 
voisinage das crochets cerrespondants 7, 8, antra lea 

• extreaites de-caux-ci et la partia centrala 9. Chaqua 
5 , trou 15, 16 est sensiblenent perpendiculaire a I'axe 

XX, X'X 1 da la gorge correspondent* 7a, 8a at decale 
transversal ement pax rapport a cet axe, an direction 
fee la partie centrala $. Ca dfccalage eat tel qua l'axc 
Y*i Y'Y' du trou 15, 16 at de la vis aaaociee 11 T 12 
10 soit pratiquement tangent ou proche d'une position 
tangente, A la surface de la tige correspondante 2, 3, 
afin d'appliquer celle-ci contre le fond de la gorge 
(7a, '8a) lors du vissage de la via 11, 12." Avantageu- 
sement chaque via 11 f 12 est pouxvue d'une pointa 11a, 
13 12a. • Conpte tenu du positionneneat des trous 15 at 1€ 
par rapport aux gorges respective 7a, 8a, le vissage 
des vis 11 et 12 applique les tiges associees 2, 3 
contfe les parois internes des crochets 7, 8. Les 
pointeaux 11a, 12a et les filets des vis 11, 12 
20 viennent s'imbriquer sur les aaperites de surface des 
tiges 2, 3, de sorte que cette imbrication empeche des 
lors toute mobilite sponta&ee des tiges pax rapport 
aux vis et inverseaent. 

La barre 1 est realisee dans un materiau qui 

* 

29 pernet a la. partie mediane 9 d'etre modelee, afin de 

• 

s 'adapter a la configuration voulua*du pontage, selon 
1 'emplacement du racbis* II cpnvient d 'observer que 
les deux crochets 7, 8 ont une largeur fl euffisante 
pour pouvoir amelxorer la stability du montage avec 
30* les tiges aoletees 2, 3, par rapport au DTT anterieur. 

Pax ailleurs, la surface des gorges. 7a, 8a peut avan* 

» 

tageusement etre pourvue d 'irregularites ou d'asperi~ 
tea, telles que des s tries, afin d'accroltre la soli- 
dita de la fixation de la barre 1 sur les tiges 2, 3. 



• 
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Le t montage d'une barre de fixation trans- 
verse 1 OFT) sur les tiges associees 2, 3 so fait on 
placant d'abord le crochet 7 le plus ouvert sur la 
tige 2, puis en rabattant le crochet 8 aur la tige 3. 
Apr 63 quoi on enfonce les vis 11 et 12 dans les trous 
15, 1C juoqu'a ce qu'alles bloquent les tiges 2. 3 en 
place dans les gorges respective© 7a, .8a, avec ecra- 
sement des asperites superficieiles des tige* 2, 3, &u 
couxs de ce serxage, les crochets 7, 8 subissent une 
deformation plastigue qui assure le biocaga du 



Par rapport au Dtt anterieur, la rigidite de 
la fixation est amelioree, gr&ce au coincement des 
tiges moletees 2 t 3 dans le fond des gorges 7a, 8a. 

De plus, les prominences ou aretes des DTT 
sont ici pratiquement supprimees, grace au contour 
cylindrique des crochets 7 et 8, 11 convient egalement 
de noter que la hauteur £ de JLa barre 1 (Fig.l) est 
sensiblement inferieure a celle du DTT, ce qui diminue 



Enfin, la aise en place par le' chirurgien de 
la barre 1 et de ses vis de blocage 11; 12 est beau- 
coup' plus facile et rapid* que celle du DTT, notamment 
gr&ce k la .suppression des eexous de serxage des 
.toachoires . 

Le montage de la £arx* de fixation 1 peut 

* 

fctre effectue au soyen d'une instrumentation aneil- 

laire, comprenant deux sanctions adapt es pour venir 

s 1 emboiter sur les crochets respectifs 7, B, une pince 

d'ecarteaent des tiges 2, 3, une pince de rapproche- 

ment de ces tiges, et une pince adaptee pour supporter 

• • • 

la barre 1, 

Zl convient egalement de remarquer le mon- 
tage isostatique des tiges moletees 2, 3 dans les 
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forges 7a, 8a, par une ligne et tin point. 
1 tea manchons d 1 instrumentation pexmetteat de 

deformer la partie centra I e 9 dans toutes les direc- 
• tions, r^otannent en torsion, dana tous lea caa on xl 

& est • necessaire de modifier le positionneaent des axes 
dea gorges 7a, Sa pour permettxe leux adaptation a 
celui dea tigeo. 2 et 3. te cintrage de la barre 1 eat 
done obtenu au moyen des deux manchons precitis, qui 
pexmettent la deformation de La paxtie 9 de moindre 

io resistance dans tous lea plans , sans reduction signi- 
ficative de sa resistance mecaaique. 

En vaxiante, la baxxe 17 representee a la 
Fig. 4 est asymetrique, et present© alnsi deux crochets 
terminaux 18 r '19 dtffexents i le crochet IB asaocie A 

15 la vis 21 eat semi-circulaixe comae le crochet 8, 
tandio que le exochet 19 est constitue d'un doigt 19a 
i peu pres pexpendicvlaire a la barre 17, et d'une 
patte texainale 19b. Cette de micro' eat inclinee de 
maniere appropriee, pourvye de la via 22 et distante 

20' du doigt 19a d'un intervalle choiai pour "pennettre de 
rabattre le crochet 19 sur la tige correspondante . La 
barre 17 est utilisable dans les caa ou le chirurgien 
ne. peut agir sur la flexibility de l'une ou des deux 
tiges a aBperitea 2, 3. pour diepoeer.de la marge de 

25 manoeuvre pexmettant d' engager la goxge sur .la tige. 

Le tableau de la Fig. 6 contieht dea valeura 
numexiques d'essais comparatifs effectues aur un DXT 
et une barre de fixation 1 (BFT) selon 1 'invention, 
pour les caractexistiques suivantea t 

30 - 1exe colonne t 

Valeurs F1 du debut de U defoxmation permanente des 
crochets 7, 8 sous l'effet d'une force appliquee a la 
.tige 3 et orientee perpendiculaixement A celle-ci 
suivant la direction longitudinale de* la tjarre 1 , la 



• 
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tige 2 etant bloquee en place . Pour le DTT la defor- 
mation permanent e du crochet «e pxoduit A 300 Nevtons, 
tandia qu'elle n'intervient qu'A paxtix de 1300 
Nswtons pour la barre 1. 

5 - 2eme colonnc t 

Valeux TZ de la compression A partlr de laquelle on 
observe un d6but de deformation permanente de la barre 
1. .La force de compression eat de sens oppose A la 
force F1 et appliquie longitudinal eaent A la barre 1 a 

10 l'une des tiges moleteea, tandia que I* autre est blo- 
• quee. Cette valeur eat da 250 Newtona pour le DfT et 
de 1250 Nevtons pour la barre de fixation 1. 

- 3 erne colonne s 

Valeux- 73 du debut du glisseaent de la tige 2 ou 3 par 
is rapport a aa fixation A un crochet 7 ou 8 de la barre 
1 la force F3 est appligu4e axialenent & la tige 
aoletee tandis que la barre 1 eat bloquee eur un oup- 
port 10 dans laquel p«ut s'enf oncer la tige 2 ou 3 s 
1000 Newtona pour le DTT, 1400 Nevtons pour la barre 

20 BFT. 

- 4&ne colonne : 

Valeur F4 du couple da debut du glissement an rotation 
de la tige 2 ou 3 dans le 3 ens qui* tend A entrainer la 
vis 11 ou 12, c'eet-a-dire A visaer cette' demi Axe t 
25 le couple F4 eat de 3.5 N x n pour la DTT et de 2,5 N 

'x a pour la barre 1. 

- 5eioe colonne t 

Valeur F5 du couple provoquant un debut de gllsseaent 
en rotation dans le sens contraire au precedent r 
so c'est-a-dixe qui tend A faira refouler la vis 11 ou 
12 : 3,5 N X m pour le DTT .et 5,2 N x m pour le BFT. 

La Fig. 7 illuetre achematiqueaent un aontage 
en cadre 20 constitue de deux tiges aoletees 2 et 3 et 
de deux baxres de fixation trans ver sale 1..La premiere 
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colonne contient deux valeurs nuaerique* d'easaic de 
rigidite en flexion du cadre 20 jusgu'a debut de de- 
for»ati6n de celui-ci, I'une des tiges par exeaple la 
tige 2 etant bloquee tandis qu'une force F6 est appli- 
5 quee axialement 4 I 1 autre tigcmoletee. On constate 
que la rigidite 4 partir de lsquelle un debut de 
deformation est observe est de 87N/m» pour la DTI et 
de 40ON/nm pour la barre 1 (BFX) . 

— La deuxieme colonne de la Fig. 7 donne deux 
id valeurs nuneriques pour le DTT et le BFT de la rigi- 
dite F7 du cadre 20 en torsion a paxtir de laquelle an 
debut de deformation est observe t deux des extretoites 
des tiges 2 et 3 sont bloquees tandis que le couple F7 
est applique aux autrea extremites de cos tiges. he 
is couple F6 de debut de deformation est de 360.10" 
NM/degre pour le DTT et de 510 pour le BFT. 

Enfin la frig.B contient deux valeurs nu»6- 
riquee des noabrea de tours que peut ef f eetuar un 
crochet 7 ou a et la partie centxale 3 de la barre 1 
2D tandis que le second crochet est bloque, event que 
n'appaxaisse una fissuration do la barre 1. Ponx une 
barre BFt de longueur 1 * 25mm entre les deux fonds 
des gorges 7a t Ba, ce nombre de tours est de 2, et il 
eat de 4 pour une barre BFT de longuevir 1 - 43mm, sous 
25 l'.effet du couple FB. 

Or, en pratique on ne depasse jamais environ 
un quart de tour ea torsion pour modular la baxre 1» 
de sorte qu'on ne fait ainai jaaais appaxaltxe une 

dans celle-ci. 
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REVmOtCATTOKS 

• 1. Barre de fixation transverse (1) pour 
disposxtif d' os teosyn these rachidienne, destine* a 
relier ensemble deux tiges (2, 3) de ce dispositif, 
caracterisee en ce qu'elle eat pourvua de deux cro- 
chets terminaux (7, 8) venus de matiere evec le redte 
de la bar re et dalimitant dee gorges (7a, 8a) de re- 
caption des tiges, one vis (11, 12) associ£e a chaque 
crochet , pouvant £tre vissee dans un trou taraude (15 v 
16) perce dans* 



la baxre (1) au voisinage du crochet 
reapect.if (7, 8) et bloquer la tige dans la gorge du 



crochet, et cette baxre presence une pax tie centrals 
(9) de resistance redui'te par rapport a celle des 
crochets (7, .6} pour permettre une deformation de la 



2. Barre selon la revendication 1, caracte- ' 
. xisee en ce que la section de sa par tie central e (9) 

ast infer ieuxe a la section des crochets (7, 8), sa 
largeur (d) par exenple etant inferieure a ceile (e) 
des crochets « 

3. Barre selon l'une des revindications 1 et 

2, caracterisee en ce que cheque trou taraude (15, l€) 
assoeie a un crochet (7, B) est sensiblesent perpendi- 
culaire 4 l'axe (XX, X'X*) de la gorge correspondence 
(7a f 8a) et decal& trans versa lenent a cet axe, de 
facon que l'axe (YJf, X'Y') du trou et de la vis (tl, 
12) soit pratiqueawt tangent, .ou proche d'une posi- 
tion tangente a la surface de la tige, afin d'appli- 
quer celle-ci centre le fond de la gorge (7a, 6a) lore 
du vissage de la vis (11, 12). 

4. Barre* selon 1'une des revendication* 1 a 

3, caracterisee en ce que la surface des gorges (7a, 
8a) est pourvue d* irregular ites ou d'asperites tellea 
que des stri.es » * 



* 
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5. Barre aelon l'uae des reveadieatioBB 1 A 
4,. caractfiriaAe an. ce que l'un (7) dea czochete «at 
plus court que 1* autre (6) alia de faciliter aoa. 
inner tion aur la tiqe correspoadaate (2 ou 3). 
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